Role of LFB3 in cell-specific cAMP induction of the urokinase-type plasminogen activator gene.
In previous work we suggested that a kidney-specific transcription factor LFB3 cooperates with cAMP-response element (CRE)-binding proteins within a cAMP regulatory unit comprised of three protein-binding domains and located 3.4 kilobase pairs upstream of the urokinase-type plasminogen activator (uPA) gene in LLC-PK1 cells (Menoud, P.-A., Matthies, R., Hofsteenge, J., and Nagamine, Y. (1993) Nucleic Acids Res. 21, 1845-1852). The two domains contain a CRE-like sequence, and the third domain is recognized by LFB3. The absolute requirement of LFB3 as well as the cooperation among the three domains for cAMP regulation were confirmed by transient transfection assays in F9 teratocarcinoma cells, in which the level of LFB3 was negligible. Suspecting a possible feedback regulation of LFB3 mRNA expression during cAMP-dependent uPA gene induction in LLC-PK1 cells, we measured LFB3 mRNA levels after cAMP treatment and found a strong reduction. This reduction was not due to a change in template activity of the LFB3 gene because run-on transcription showed no significant change in LFB3 gene transcription. RNA synthesis inhibitor-chase experiments indicated that the down-regulation was post-transcriptional. Interestingly, when the inhibitor was added at the same time as cAMP, the cAMP-induced decrease in LFB3 mRNA levels was abrogated, suggesting that ongoing RNA synthesis is required for the decrease. Similar effects on LFB3 mRNA metabolism were observed with all agents that induce uPA mRNA in LLC-PK1 cells, including 12-O-tetradecanoylphorbol-13-acetate, okadaic acid, colchicine, and cytochalasin. We discuss the significance of this regulation in uPA gene expression.